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METHODS FOR CHANGING THE BANDWIDTH /OF A CIRCUIT 
SWITCHED CHANNEL 

Technical Field of Invention 

The present invention relates to methods changing 
the bandwidth of a circuit switched channel in a time 
division multiplexed network, said channel comprising a 
5 set of time slots within each recurring frame of a 
bitstream of said network. 

Background of the Invention 

In recent years, the need for network solutions pro- 
10 viding quality of service in high bandwidth applications 
has evolved as a result of the increasing demand for 
transfer of, e.g., real-time speech, video and multimedia 
over networks such as the Internet. 

The use of circuit switched networks, which have the 
15 inherent property of providing each host with a guaran- 
teed bandwidth, has been found to provide many advantage- 
ous features in this context. 

A new circuit switched network solution, which has 
received much interest over the last few years, is known 
20 as DTM (Dynamic synchronous Transfer Mode) . In a DTM 
network, circuit switched isochronous channels may be 
dynamically established, modified, and terminated based 
upon changes in user capacity requirements. 

An advantage with DTM is that the bandwidth of an 
25 established isochronous channel may be dynamically 

changed by the allocation or deallocation of time slots 
to said channel. However, changing the bandwidth of an 
existing channel requires synchronization between sender 
and receiver (s), as well as intermediate nodes, to avoid 
30 losing data (in case the sender increases the number of 
slots allocated to a channel before the receiver does), 
or to avoid receiving garbage data (if the receiver 
increases the number of slots allocated to said channel 
before the sender does) . 
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Different suggestions have been made of how to 
arrange the necessary bandwidth change synchronization to 
avoid these problems. One suggested solution has been to 
simply stop sending data while the bandwidth change is 
5 being performed. However, this means that the channel is — 
unused during a period of time, thus inevitably leading 
to a waste of bandwidth resources. Another suggested 
solution has been to ensure that the bandwidth change is 
being made simultaneously at sender, receiver, and any 

10 intermediate nodes, by numbering the network frames and, 
using control signaling for agreeing on which specific 
frame to effectuate the change. This of course has the 
drawback of requiring extra signaling and the provision 
of an often complicated frame counting mechanism. 

15 In view of the above, an object of the invention is 

to provide a simple, reliable, safe and effective mecha- 
nism for synchronizing bandwidth changes in a circuit 
switched networks of the kind mentioned in the introduc- 
tion, especially in a DTM network. 

20 

Summary of the Invention 

The above mentioned and other objects of the inven- 
tion are achieved by the invention as claimed in the 
accompanying claims . 

25 Hence, according to one aspect of the invention, 

there is provided a method of the kind mentioned in the 
introduction, said method being used when increasing the 
bandwidth of a channel and being characterized by: 
reserving, for said channel, one or more additional time 

30 slots within each recurring frame of said bitstream, 

including using, during a period of time, only said set 
of time slots for transmitting payload data pertaining to 
said channel while providing, during said period of time, 
information indicating that said one or more additional 

35 time slots are currently not used for transferring 

payload data; and using, after said period of time, said 
set of time slots as well as said one or more additional 
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time slots on said bitstream for transmitting payload 
data pertaining to said channel. 

According to another aspect of the invention, there 
is provided a method of the kind mentioned in the intro- 
5 duction, said method being used when decreasing the band- — 
width of a channel and being characterized by: using, 
during a period of time, only a portion of said set of 
time slots for transmitting payload data pertaining to 
said channel while providing, during said period of time, 

10 information indicating that the remaining time slots of 
said set of time slots are curretly not used for trans- 
ferring payload data; and deallocating, after said period 
of time, said remaining time slots from said channel 
while continuing using said portion of said set of time 

15 slots for transmitting payload data pertaining to said 
channel . 

The invention is thus based upon the idea of not 
using, during the bandwidth change, those time slots that 
are to be allocated/deallocated to/from a channel (or at 

20 least a number of time slots (within the channel) corre- 
sponding to the number of time slots that are to be allo- 
cated/deallocated to/from the channel}, and to provide 
the bitstream with information designating them as pro- 
viding invalid data, i.e. as not payload data, typically 

25 by marking these time slots as being idle, while at the 

same time using those time slots that are to be unchanged 
(i.e. slot already belonging to the channel in the case 
of a bandwidth increase, or slots that are not to be 
deallocated from the channel in the case of a bandwidth 

30 decrease) for transferring payload data. 

For example, if a sending node wants to allocate 
additional resources to a channel, it may at any time 
reserv additional time slots on the bitstream that it is 
connected to, as long as it marks the additional time 

35 slots as being idle and only transmits payload data in 

the time slots that already belonged to the channel prior 
to said allocation. When the sending node later receives 
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information indicating that downstream nodes have alloca- 
ted the desired extra bandwidth to the channel and/or are 
"listening" to the additional time slots, the sending 
node may at any time discontinue transmitting said 
5 information designating said additional time slot as 
being idle and instead start transmitting payload data 
using said additional time slots as well. 

Consequently, said period of time will preferably 
end with, or shortly after, the reception at the sending 

10 node of information indicating that concerned downstream 
nodes switchin or receiving said channel have allocated 
the desired extra bandwidth to the channel and are liste- 
ning thereto and/or are ready to switch data received 
therein. However, according to an alternative embodiment, 

15 said period of time will be fixed period of time. In such 
a case, the sending node, after having sent a request for 
additional capacity to concerned downstream nodes, and 
after having waited said fixed period of time, will 
assume that any intermediate nodes switchin said channel, 

20 and the receiving node listening to sais channel, will 

have had enough time to allocate the necessary resources 
and to provide the necessary mapping. The sending node 
will thus simply assume that the extra resources are "up 
and running" and consequently start transmitting payload 

25 data in said additional time slots. This, of course, may 
in some cases result in loss of data, but will on the 
other hand provide a simpler mechanism requiring less 
signaling. 

Similarily, having received instructions to allocate 
30 additional resources to an existing channel, an inter- 
mediate node switching said channel may for example at 
any time allocate additional time slots to said channel 
on the outgoing bitstream that the channel is switched to 
as long as the intermediate node provides the outgoing 
35 bitstream with information indicating those time slots of 
the outgoing bitstream that are so far not transferring 
payload data. When having received instructions as to 
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which time slots that constitute said additional resour- 
ces slots on said incoming bitstream, and having made 
sure that concerned downstream nodes have acknowledged 
the bandwidth increase, the intermediate node will pro- 
vide the necessary mapping of data with respect to the 
added time slots and will discontinue transmitting said 
information indicating that said additional time slots 
are so far not transferring payload data. 

In other words, the acknowledgement that the addi- 
tional bandwidth is accepted is preferrably performed 
backwards, starting from the receiving node. When having 
made the neccessary arrangements for listening to the new 
bandwidth, it will notify the upstream next hop interme- 
diate node handling the channel that it is ready to 
receive payload data in the new slots. The last inter- 
mediate node will then, having made its neccesarry 
arrangements for switching the added slots, notify its 
upstream next hop intermediate node similarly, and so on. 
When, finally, the intermediate node located closest to 
the sending node notifies the sending node that the added 
bandwidth is accepted all the way, the sending node may, 
at any time, start using the additional time slots for 
transmitting payload data. 

The invention is also advantageous in the context of 
multi- or broadcasted channels having several receivers. 
According to one embodiment of the invention, if wanting 
to make sure that there is no data loss or the like at 
any one of the receivers of the channel, before discon- 
tinuing sending idle markings in the added time slots, 
each intermediate node shall make sure to receive infor- 
mation indicating that all downstream nodes receiving or 
switching said channel have acknowledged the bandwidth 
change before the intermediate node may go ahead and sen 
an acknowledgement of (and start mapping from/to) the 
added time slots to the sender or the upstream next hop 
intermediate node. Thus, when the sender has received one 
or more acknowledgements indicating that all nodes 
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receiving or switching said channel are "listening" to 
the added time slot, it may at any time start sending 
payload data thereon. 

An advantage of the invention is thus that the need 
5 for stringent bandwidth change synchronization between 

nodes involved in the management of a channel is relaxed. 
Using the invention, the sending, receiving, and inter- 
mediate nodes may, separately and with comparatively 
relaxed synchronization requirements, allocate additional 

10 time slots and start using additional time slots, as long 
as said additional time slots are for the time being 
marked as being idle, i.e. not providing payload data. 
When control signaling between nodes then indicate that 
the channel from sender to receiver is "up and running", 

15 the sending node may at any time, without any need for 
notifying downstream nodes, simply switch from marking 
said additional time slots as idle to transmitting 
payload data into said additional time slots. 

Similarly, when decreasing the size of a channel, 

20 the sending node may, for example, simply stop transmit- 
ting payload data in one or more time slots to be deallo- 
cated from the channel, and instead start marking said 
one or more time slots as being idle, thereby making sure 
that downstream nodes will not consider data provided in 

25 said one or more time slots as valid payload data, while 
continuing transmitting payload data in those time slots 
that are not to be deallocated. The sending node may 
then, at any time, instruct downstream nodes, such as the 
receiving node or an intermediate node, to deallocate 

30 resources corresponding to said one or more time slots 
from said channel. Each intermediate node, when having 
received confirmation from downstream nodes that they are 
aware that the subject resources are no longer to be part 
of the channel, may then, at any time, completely deallo- 

35 cate said one or more time slots from the channel without 
any further need for synchronizing the deallocation with 
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other nodes, also informing upstream nodes that it is no 
longer listening to the deallocated time slots. 

According to a preferred embodiment of the inven- 
tion, the herein discussed bandwidth change instructions 
5 and/or bandwidth change acknowledgements are preferrably — 
transmitted between nodes using control channels that are 
are established to comprise on or more time slots on the 
bitstreams of the network but are separated from the pay- 
load carrying channels, thereby not interf erring with the 

10 ongoing traffic. 

A very advantageous aspect of the invention is thus 
that the decisions at different nodes as to when to 
allocate and start using additional time slots, or when 
to stop using and deallocate time slots, may be made more 

15 independently than compared to prior art solutions. 

Another important advantage of the invention is that 
payload data are transmitted (at least if so desired) in 
the unaffected time slots of the channel while the 
bandwidth change is being executed, thereby efficiently 

20 limiting the degree of temporary bandwidth blocking 
during the change. 

According to a preferred embodiment of the inven- 
tion, said information indicating that a time slot is not 
used for transferring payload data is provided by the 

25 step of marking said time slot as being idle, typically 
by sending an idle time slot pattern, for example, using 
an idle code word if using 8B/10B encoding, into said 
time slot or by setting a one-bit flag of the time slot 
to indicate that the time slot is invalid, i.e is not 

30 transferring payload data. In such cases, the information 
stating that a time slot does not transfer payload data 
is advantageously provided within the time slot itself. 

However, the manner in which one or more time slots 
are marked as not providing payload data may be selected 

35 in many other ways. For example, the information indica- 
ting that a time slot is not providing payload data need 
not be provided within the time slot as such, but may be 
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derived from another location or part of the associated 
bitstream, i.e. using some kind of out of band signaling. 

In this context, it is to be noted that the actual 
writing of a code word, setting of a flag, or out of band 
5 signaling may just as well be provided by a link head end — 
node marking by default essentially all slots on the bit- 
stream as idle, thus leaving it up to downstream nodes, 
such as the transmitting node, to "unmark" those slots 
that will transfer payload data. 

10 Of course, the degree of dynamics by which the 

features of the invention may be utilized at the nodes 
handling a channel will depend upon in which degree the 
nodes handling the channel are equipped with capability 
to detect, interpret, and generate said information 

15 indicating that a time slot is not providing payload 

data. However, even if only the receiving node is capable 
of detecting and discarding idle time slots and only the 
sending node, and preferrably also intermediate switch 
nodes, are capable of generating idle data, i.e. of 

20 designating time slots not providing payload data as 

being non-valid, the invention will still come to advan- 
tageous use. 

Furthermore, if said information designating that a 
time slot is not providing payload data is provided by 

25 the writing of an idle block or code word into said time 
slot, this information is easily propagated to a next hop 
bitstream by the simple mapping of the idle block from 
said time slot to a time slot of the channel on the next 
hop bitstream. Consequently, no extra processing in addi- 

30 tion to mere time slot mapping is in such a case needed 
at the intermediate node to detect the presence of an 
idle time slot and to provide the next hop bitstream with 
corresponding information. 

A problem which may arise when allocating additional 

35 time slots to a channel (or deallocating time slots from 
said channel) and when said channel extends over more 
than one bitstream, is that whereas one node may want to 
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allocate, for example, an additional time slot occupying 
a time slot position after the last one of the time slots 
already allocated to the channel on the respective bit- 
stream, another node may want to allocate a time slot 
position in the middle of the time slots already alloca- — 
ted to the channel, on the respective bitstream, thus 
potentially cauting re-ordering of data. (Generally, this 
problematic situation will not occur at nodes that use 
channel based mapping, since such a node will typically 
make sure that the sequential order data received within 
a channel is preserved.) 

One way to avoid this problem would be to only allow 
intermediate nodes to allocate new slots to a channel in 
the same time slot order as the sending node. However, 
this would drastically decrease the possibility to set up 
the channel and thus result in unnecessary blocking. 

Another way of solving this problem is to re-config- 
ure (referred to herein as "re-mapping") the mapping in- 
structions at each concerned intermediate node so as to 
ensure that the order of time slot data is preserved even 
if the position of the "new" time slot with respect to 
the other time slots allocated to the channel is diffe- 
rent on different bitstreams . Such a re-mapping need then 
to take place before upstream nodes starts to sending or 
forwarding payload data instead of idle data blocks in 
said additional time slots. 

According to a preferred embodiment of the inven- 
tion, in order to make sure that said re-mapping doesn't 
result in that payload data is re-mapped to a slot not 
yet recognized by a downstream receiving node as belong- 
ing to the channel, any re-mapping to be performed among 
the time slots forming the channel at an intermediate 
node, as a result of the change of the amount of resour- 
ces allocated to said channel, is carried out after the 
acknowledgement of the bandwidth change from downstream 
intermediate nodes located closer to a receiver of the 
channel (which nodes as such may also have had to perform 
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re-mapping among the time slots forming the channel at 
their respective locations) , and preferrably also before 
use of the added slots is acknowedge to upstream node 
being the sender of or switching said channel. In other 
5 words, any necessary mapping or re-mapping is preferrably — 
performed backwards along with the bandwidth change ack- 
nowledgement discussed above, starting from the inter- 
mediate node located closest to the receiving node. 
Preferrably, when having received acknowledgement that 

10 the receiving node is aware that the additional slots now 
belongs to the channel, the last intermediate node will 
perform it's mapping (or re-mapping), and will then 
notify the upstream next hop intermediate node that the 
new time slots are in use up to that location, said up- 

15 stream next hop intermediate node thereby being allowed 
to perform its own re-mapping, if so desired, and so on. 
When, finally, the intermediate node located closest to 
the sending node notifies the sending node that mapping 
has been established up to that location, the sending 

20 node may, at any time, start using the additional time 
slots for transmitting payload data. 

As is understood by those skilled in the art, the 
way in which the invention is realized, for example with 
respect to re-mapping issues, will partly, but not neces- 

25 sarily, depend on whether or not channel or slot based 
mapping is used at the nodes switching said channel. 

Even though applicable in many different types of 
circuit switched time division multiplexed networks using 
isochronous channels, the most preferred use of the 

30 invention is in a so called Dynamic synchronous Transfer 
Mode (DTM) network, wherein the possibility to dyna- 
mically change bandwidth is a very advantageous feature. 

For definition, when used herein, the term "isochro- 
nous channel" refers to a channel carried on a bitstream 

35 wherein the frames of the bitstream occur at a regular 
pace and wherein the set of time slots defining the 
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channel on that bitstream occupies the same time slot 
positions within each frame on that bitstream. 

For further description of ways of to incorporate 
and detect as such the presence of information designa- 
ting time slots as not providing payload data may for 
example be found in the co-pending patent application SE 
9703449-0. For specific details on a preferred way of 
implement idle markings in for example a DTM network, 
reference may be made to currently ongoing DTM standard- 
ization procedure within the European Telecommunications 
Standards Institute, ETSI. 

Also, even though the invention is described more i 
detail herein with respect to embodiments wherein 
signaling takes place between the sending node, the 
receiving node and posible intermediate nodes switching 
said channel, embodiments of the invention could just as 
well be realized using for example signaling to/from one 
or more "master" nodes that handle all signaling with 
respect to one or more of the involved channel handling 
nodes . 

The above-mentioned and other aspects, features, and 
advantages of the invention will be evident from the 
accompanying claims and from following description of 
exemplifying embodiments thereof. 

Brief Description of the Drawings 

Exemplifying embodiments of the invention will now 
be described with reference to the accompanying drawings, 
wherein: 

Fig. 1 schematically shows a DTM network; 

Fig. 2 schematically shows allocation of time slots 
to channels on a bitstream; 

Figs. 3a-3f schematically illustrates a DTM network 
and its bitstreams and time slots during a change of 
channel bandwidth according to an embodiment of the 
invention; 
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Figs. 4a-4c schematically illustrates a DTM network 
during a change of channel bandwidth requiring re-mapping 
of time slots according to another embodiment of the 
invention; and 
5 Figs. 5 schematically shows an example of the 

exchange of messages between nodes during a change of 
bandwidth according to an embodiment of the invention. 

Detailed Description of Preferred Embodiments 
10 A time division multiplexed network, in this example 

being a DTM (Dynamic synchronous Transfer Mode) network, 
will now be described with reference to Fig. 1. In Fig. 
1, five nodes 111-115 are connected via three multi- 
access bi-directional links, a first one formed by bit- 
15 streams 101a and 101b, a second one formed by bitstreams 
102a and 102b, and a third one formed by bitstreams 103a 
and 103b. Nodes 111 and 112 are connected to the first 
link, nodes 112 and 113 to the second link, and nodes 
113-115 to the third link. Consequently, node 112 pro- 
20 vides switching between the first and second link and 

node 113 provides switching between the second and third 
link. 

The data transport structure of the bitstreams in 
Fig. 1, using bitstream 101a as an example, will now be 

25 described with reference to Figs. 2a-2b. 

As shown in Fig. 2 at (a) , the bitstream 101a is 
divided into recurrent, essentially fixed sized, e.g. 
125us, frames. In turn, as illustrated at (b) , each frame 
is divided into a plurality of fixed sized, e.g. 64 bit, 

30 time slots. As shown at (a), the start of each frame is 
defined by a frame synchronization time slot F. 

The time slots of a frame are generally divided into 
control slots and data slots. The control slots are used 
for signaling between the nodes of the network, whereas 

35 the data slots are used for the transfer of payload data. 
The write access to both control slots and data slots are 
distributed as desired to the nodes having access to the 
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respective bitstream. The nodes uses the data slots to 
define channels CHI, CH2, CH3, CH4 on the bitstream. In 
Fig. 2 at (b) , it is for example assumed that channel CHI 
has been established from node 111 to node 112. As shown, 
each channel is allocated a respective set of slots. In 
the example, the transfer capacity of channel CHI is 
larger than the transfer capacity of channel CH2, since 
the number of time slots allocated to channel CHI within 
the frame is larger than the number of time slots alloca- 
ted to channel CH2 . The time slots allocated to a channel 
occupy the same time slot positions within each recurrent 
frame of the bitstream. As is understood, a channel may 
be defined over more that one bitstream, then comprising 
a set of slots on each of the bitstrems that it is 
defined over. In such a case, switch nodes will perform 
the necessary mapping of slots from time slot positions 
on one bitstream to time slot positions on another. 

Exemplifying procedures for changing the bandwidth 
of a channel according to an embodiment of the invention 
will now be described with reference to Figs. 3a-3f, all 
schematically illustrated a simplified view of the DTM 
network of Fig. 1. 

In Fig. 3a, it is assumed that a circuit switched 
channel has been established from node 111 to node 114 
via nodes 112 and 113. As schematically illustrated in 
Fig. 3a, the channel is defined to comprise two time 
slots (marked black in Fig. 3a) within each frame of 
bitstreams 101, 102, and 103. More specifically, the 
channel is defined to comprise the first and second time 
slot within each frame of bitstream 101, the first and 
third time slot within each frame on bitstream 102, and 
the third and fourth time slot within each frame on 
bitstream 103. Consequently, node 112 is arranged to map 
the content of the first and second time slot on bit- 
stream 101 into the first and third time slot, respec- 
tively, on bitstream 102. Likewise, node 113 is arranged 
to map the content of the first and third time slot on 
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bitstream 102 into the third and fourth time slot, 

respectively, on bitstream 103. 

In this embodiment, node 111 manages allocation of 

time slots to said channel on bitstream 101, node 112 
5 manages allocation of time slots to said channel on 

bitstream 102, and node 113 manages allocation of time 

slots to said channel on bitstream 103. 

It is now assumed that, based upon an end user 

request or for some other reason, node 111 decides to 
10 increase the bandwidth of the channel, in this example by 

one time slot per frame. Preferably using its own pool of 

free slots, node 111 allocates the desired bandwidth, in 

this case one slot per frame, to the channel on bitstream 

101, in this example the third time slot within each 
15 frame. 

Using control signaling in a channel defined by a 
control time slot position on bitstream 101, node 111 
sends a bandwidth change request to node 112 requesting 
an increase in the bandwidth allocated to said channel 

2 0 corresponding to one slot per frame and informing node 
112 that time slot three on bitstream 101 is now to be 
part of the channel. At the same time, node 111 continues 
transmittin payload data in the previously already allo- 
cated first and second time slots, and starts transmit- 

25 ting idle markings into the third time slot within each 
frame of bitstream 101. Fig. 3b illustrates this situa- 
tion. In Fig. 3b, node 111 has allocated an additional 
third time slot to said channel on bitstream, and is 
transmitting payload data into slots one and two and idle 

30 markings (as illustrated with an x-marking) into slot 
three, whereas node 112 and 113 have not yet allocated 
any additional time slots to said channel on bitstreams 
102 and 103. 

Since node 112 in the situation shown in Fig. 3b has 
35 not yet allocated any additional time slots to the chan- 
nel on bitstream 102, it has not yet started to map the 
third time slot from bitstream 101 into bitstream 102. 
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In a similar manner, preferably using their own 
pools of free slots, nodes 112 and 113 will correspon- 
dignly allocate the desired bandwidth, in this example 
one slot per frame, to the channel on bitstreams 102 and 
5 103, respectively. It is thus assumed that node 112 
allocates the fourth time slot within each frame of 
bitstream 102 to said channel, and that node 113 
allocates the sixth time slot within each frame of 
bitstream 103 to said channel. Also, node 112 will 

10 transmit an announcement message to node 113 informing 
which time slot (in this case time slot four) on 
bitstream 102 is now to be part of the channel, and node 
113 will transmit an announcement message to node 114 
informing that time slot six on bitstream 103 is now to 

15 be part of the channel. 

Having been informed of the new time slot, the 
receiving node 114 will start listening thereto and will 
acknowledge use of the new slot using an acknowledge 
message sent in a control channel to node 113. As a 

20 result, node 113 may stop sending idle into time slot six 
on bitstream 103 and instead start mapping data from all 
three slots on bitstrems 102 to all three slots on bit- 
stream 103 

Having done so, node 113 will acknowledge use of the 
25 added time slot to node 112, whereby node 112 may stop 
sending idle markings into time slot four on bitstream 
103 and instead start mapping data from all three slots 
on bitstrems 101 to all three slots on bitstream 102. 
Resulting in the idle-mapping situation illustrated in 
30 Fig. 3c. 

Node 112 will then acknowledge use of the added time 
slot to node 111, whereby node 111 will determine that it 
may now go ahead and, at any time, start using the addi- 
tional time slot for transferring payload data, which 
35 will then be mapped by nodes 112 and 113 to reach node 
114, as is illustrated in Fig 3d. 
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As is understood, if an intermediate node, e.g. node 
112 or 113, allocates the requested additional time slot 
to the channel before the upstream next hop node has had 
time to allocated a time slot to said channel for said 
5 intermediate node to map data from, said intermediate 
node may still inform a downstream next hop node that 
said additional time slot is allocated to said channel as 
long as said intermediate node provides the additional 
time slot with idle data blocks designating the additio- 

10 nal time slot as not providing payload data. 

Starting again from Fig. 3a, wherein said circuit 
switched channel has been established from node 111 to 
node 114 via nodes 112 and 113, it is now assumed that 
node 111, based upon an end user request or for some 

15 other reason, has decided to decrease the bandwidth of 

the channel, in this example by one time slot per frame. 

Having decided which time slots to deallocate from 
said channel, node 111 will start marking the time slot 
selected to be deallocated as idle, but will continue to 

20 transmit payload data into the time slot not selected to 
be deallocated. In Fig. 3e, node 111 has decided to de- 
allocate the second time slot within each frame on bit- 
stream 101 from said channel and is thus transmitting 
payload data into slot one and idle markings into slot 

25 two (as illustrated with an x-marking) , which is then 

mapped by node 112 and 113 to reach node 114 in time slot 
four within each frame on bitstream 103. Hence, at this 
point, the idle marked time slots arriving at node 114 in 
time slot four of bitstream 103 are consequently 

30 discarded. 

Using control signaling, node 111 now instructs node 
112, and indirectly (via node 112) node 113, to deallo- 
cate the time slot corresponding to time slot two on 
bitstream 101 from said channel on their respective 

35 bitstreams, and also indirectly (via node 113) node 114 
that time slot four on bitstream 103 is no longer to be 
considered part of the channel. 
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Having received such instructions, and having stoped 
listening to the so identified time slots, each one of 
the nodes 112, 113, and 114, will, starting from the 
receiving node and going down-up in similar to what has 

5 been described above, stop using (deallocate) the concer 

ned time slot and send a message acknowledging the band- 
width change confirming that they have performed the 
requested deallocation. Receiving the final confirmation 
from node 112, node 111 may at any time deallocate said 

10 second time slot on bitstream 101 from said channel, thus 
leaving only one time slot allocated to said channel, as 
illustrated in Fig. 3f. 

An exemplifying procedure for changing the mapping 
of time slots when performing a change of bandwidth will 

15 now be described with reference to Figs. 4a-4c. 

Figs. 4a-4c schematically show a simplified view of 
the DTM network of Fig. 1. In Fig. 4a, in similar to Fig 
3a above, it is assumed that a circuit switched channel 
has been established from a sending node on bitstream 101 

20 to a receiving node on bitstream 103 via two intermediate 
nodes, wherein the first intermediate node provides time 
slot mapping between bitstream 101 and bitstream 102 and 
wherein the second intermediate node provides mapping 
beteen bitstream 102 and 103. For simplicity, none of 

25 these nodes are showed in Figs 4a-4c. 

As schematically illustrated in Fig. 4a, the channel 
is defined to comprise the first and second time slot 
within each frame of bitstream 101, the fourth and sixth 
time slot within each frame on bitstream 102, and the 

30 eighth and ninth time slot within each frame on bitstream 
103 (as indicated by full line squares in Fig 4a) . Conse- 
quently, the first intermediate node is arranged to map 
the content of the first and second time slot on bit- 
stream 101 into the fourth and sixth time slot, respec- 

35 tively, on bitstream 102. Likewise, the second inter- 
mediate node is arranged to map the content of the fourth 
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and sixth time slot on bitstream 102 into the eighth and 
ninth time slot, respectively, on bitstream 103. 

It is now assumed that the sending node decides to 
increase the bandwidth of the channel, in this example by 
5 one time slot per frame. Using control signaling the 
sending node sends a request to the intermediate nodes 
requesting an increase in the bandwidth allocated to said 
channel corresponding to one slot per frame. 

In this example, it is assumed that the sending 

10 nodes decides to allocate the third time slot within each 
frame on bitstream 101 to the channel and start sending 
idle markings therein (as indicated by the broken line 
square in Fig. 4a) . However, it is also assumed that the 
second intermediate nodes decides to allocate the fifth 

15 time slot within each frame on bitstream 102 and that the 
second intermediate node decides to allocate the seventh 
time slot within each frame on bitstream 103. Thus, a 
slot mapping inconsisteny problem is present, since the 
allocated additional time slots occupy the last position 

20 within the channel on bitstreams 101 and 103, but the 
second last position on bitstream 102 and the first 
position on bitstream 103. 

Thus remapping is needed. In this embodiment the re- 
mapping is performed starting from the last intermediate 

25 node. Hence, before the second intermediate node acknow- 
ledges the bandwidth change, and after it has received 
information from the downstream receiving node that it is 
listening to the added time slots, the second intermedi- 
ate node will switch to map data so that the fourth time 

30 slot on bitstream 102 is mapped to the seventh, newly 
allocated time slot on bitstream 103 and the newly 
allocated fifth time slot on bitstream 102 is mapped to 
the eighth time slot on bitstream 103, as illustrated in 
Fig. 4b. Only then will it send the acknowledgement to 

35 the first intermediate node. 

As a next step, having received the acknowledging 
message from the second intermediate node informing that 
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the mapping at the second intermediate node is complete, 
the second last, i.e. the first intermediate node may 
similarily at any time make its mapping decision and will 
then select to map data in such a way that the second 
5 time slot on bitstream 101 is mapped to the fifth, newly 
allocated time slot on bitstream 102 and the newly 
allocated third time slot on bitstream 101 is mapped to 
the sixth time slot on bitstream 102, see Fig. 4c. 

When the first intermediate node then acknowledges 
10 to the sending node that allocation of resources and the 
necessary mapping has been accomplished, the sending node 
may at any time start using the additional time slots for 
transmitting payload data, as di cussed above. 

Figs. 5 schematically shows an example of the ex- 
15 change of messages between the nodes of Fig. 1 during a 
change of bandwidth according to an embodiment of the 
invention, much in similar to what has already been desc- 
ribed above with reference to Fig. 3a-3d. 

In Fig. 5, to increase the bandwidth of a multicast 

2 0 channel established with node 111 as sender, nodes 114 

and 115 as receivers, and nodes 112 and 113 as inter- 
mediate switching nodes, node 111 reservs (RES) the 
required additional slots on its bitstream 101 and, in 
doing so, starts transmitting idle markings therein 
25 (while still transmitting payload data in the channel's 
original slots) . Node 111 then sends a change request 
message (CH) in a control channel to node 112. Receiving 
this message, node 112 similarily reservs the required 
additional slots on its bitstream 102, starts trans- 

3 0 mitting idle markings therein (while still mapping data 

from/to the channel's original slots), and sends a 
similar change request message in a control channel to 
node 113. Receiving this message, node 113 similarily 
reservs the required additional slots on its bitstream 
35 103, starts transmitting idle markings therein (while 

still mapping data from/to the channel's original slots), 
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and sends a similar change request message in a multi- 
casted control channel to nodes 114 and 115. 

When the change bandwidth request message from node 
113 reaches the receiving node 114, it starts listening 
5 (USE) to the added time slots (as well as the channel's 

original slots) and sends an acknowledging message (ACK) — 
in a control channel to node 113. Similarity, when the 
change bandwidth request message from node 113 reaches 
the receiving node 115, it also starts listening (USE) to 

10 the added time slots (as well as the channel's original 
slots) and sends an acknowledging message (ACK) in a 
control channel to node 113 . Having received acknowled- 
gements from both receiving nodes 114 and 115, node 113 
performs any necessary re-mapping to start mapping (MAP, 

15 USE) data from the new slots as well as the original 

slots on bitstream 102 into bitstream 103. It then sends 
an acknowledging message to node 112, and so on. Finally, 
when the sending node 111 receives an acknowledging 
message from node 111, it may at any time start using the 

20 new time slots for transmitting payload traffic. 

The scope of the invention is not to be limited by 
the exemplifying embodiments thereof disclosed herein, 
while combinations and modifications thereof, as will be 
evident for those skilled in the art, may be perforemed 

2 5 within the scope of the invention, which is defined by 
the accompanying claims . 
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21 ' 
CLAIMS 

1. A method for increasing the bandwidth of a cir- 
cuit switched channel in a time division multiplexed net- 

5 work, said channel comprising a set of time slots within 

each recurring frame of a bitstream of said network, said — 
method comprising the steps of: 

reserving, for said channel, one or more additional 
time slots within each recurring frame of said bitstream, 

10 including using, during a period of time, only said set 

of time slots for transmitting payload data pertaining to 
said channel while providing, during said period of time, 
information indicating that said one or more additional 
time slots are currently not used for transferring 

15 payload data; and 

using, after said period of time, said set of time 
slots as well as said one or more additional time slots 
on said bitstream for transmitting payload data pertai- 
ning to said channel . 

20 

2. A method as claimed in claim 1, wherein said 
reserving step comprises providing, to one or more nodes 
receiving or switching said channel from said bitstream, 
information requesting that the one or more additional 

25 time slots are to be part of said channel. 

3. A method as claimed in claim 1 or 2 , comprising 
receiving information from one or more nodes receiving or 
switching said channel from said bitstream, or downstream 

3 0 thereof, indicating that these are ready to handle pay- 
load data pertaining to said channel with respect to the 
one or more additional time slots, thereby defining the 
end of said period of time. 

3 5 4. A method as claimed in claim 1, 2, or 3, compri- 

sing receiving information from all nodes receiving or 
switching said channel from said bitstream, indicating 
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that these are ready to handle payload data pertaining to 
said channel with respect to the one or more additional 
time slots, thereby defining the end of said period of 
time . 

5 

5 . A method for increasing the bandwidth of a 
circuit switched channel in a time division multiplexed 
network, said channel being switched from a first set of 
time slots within each recurring frame of a first bit- 

10 stream to a second set of time slots within each recur- 
ring frame of a second bitstream, said method comprising 
the steps of: 

receiving information requesting that one or more 
additional time slots wirhin each recurring frame of the 

15 first bitstream are to be part of said channel; 

reserving for said channel, in addition to the 
second set of time slots, one or more additional time 
slot within each recurring frame of the second bitstream, 
including using, during a period of time, only the second 

2 0 set of time slots for transmitting payload data mapped 

from the first set of time slots while providing, during 
said period of time, information indicating that the one 
or more additional time slots on said second bitstream 
are currentlly not used for transferring payload data; 
25 and 

using, after said period of time, the second set of 
time slots as well as the one or more additional time 
slots on the second bitstream for transmitting payload 
data that is mapped from the first set of time slot as 

3 0 well as the one or more additional time slots on the 

first bitstream. 

6. A method as claimed in claim 5, wherein said 
reserving step comprises the step of providing, to one or 

3 5 more nodes receiving or switching said channel from the 

second bitstream, information requesting that said one or 
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more additional time slots on said second bitstream are 
to be part of said channel. 

7. A method as claimed in claim 5 or 6 , comprising 
5 the step of receiving information from one or more nodes 

receiving or switching said channel from said second 
bitstream, or downstream thereof, indicating that they 
are ready to handle payload data pertaining to said 
channel with respect to the one or more additional time 
10 slots on the second bitstream, thereby defining the end 
of said period of time. 

8. A method as claimed in claim 5, 6, or 7 , compri- 
sing receiving information indicating that all nodes 

15 receiving or switching said channel from said bitstream, 
are ready to handle payload data pertaining to said 
channel with respect to said one or more additional time 
slots, thereby defining the end of said period of time. 

2 0 9. A method as claimed in claim 5, 6, 7, or 8, 

comprising providing, at the end of or after said period 
of time, information acknowledging that mapping of pay- 
load data from the first set of time slots as well as the 
one or more additional time slots on the first bitstream 
25 to the second bitstream has been established. 

10. A method as claimed in claim 5, 6, 7, 8, or 9, 
wherein any reconfiguring of time slot mapping from the 
first bitstream to the second bitstream, with respect to 

3 0 the time slots forming said channel, necessary as a 

result of the change of the amount of time slots alloca- 
ted to said channel is carried out after the completion 
of any reconfiguring of time slot mapping performed at 
one or more nodes receiving or switching said channel 
35 from said second bitstream, or downstream thereof. 
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11. A method as claimed in claim 10, wherein said 
reconfiguring of time slot mapping from the first 
bitstream to the second bitstream, with respect to the 
time slots forming said channel, is further preformed 
before said bandwidth change is acknowledged to an 
upstream node being the sender of or switching said 
channel . 

12 . A method for decreasing the bandwidth of a 
circuit switched channel in a time division multiplexed 
network, said channel comprising a set of time slots 
within each recurring frame of a bitstream of said 
network, said method comprising the steps of: 

using, during a period of time, only a portion of 
said set of time slots for transmitting payload data per- 
taining to said channel while providing, during said 
period of time, information indicating that the remaining 
time slots of said set of time slots are curretly not 
used for transferring payload data; and 

deallocating, after said period of time, said 
remaining cime slots from said channel while continuing 
using said portion of said set of time slots for trans- 
mitting payload data pertaining to said channel. 

13. A method as claimed in claim 12, comprising 
providing, at the start of said period of time, to one or 
more nodes receiving or switching said channel from said 
bitstream, information requesting that said remaining 
time slots are to be deallocated from said channel. 

14. A method as claimed in claim 12 or 13, compri- 
sing receiving information, from one or more nodes recei- 
ving or switching said channel from said bitstream, 
indicating that they no longer consider said remaining 
time slots to be part of said channel, thereby defining 
the end of said period of time. 



SUBSTITUTE SHEET (RULE 26) 



WO 00/16522 



PCT/SE99/01573 



15. A method as claimed in claim 12, 13, or 14, 
comprising receiving information indicating that all 
nodes receiving or switching said channel from said 
bitstream no longer consider said remaining time slots to 

5 be part of said channel, thereby defining the end of said 
period of time. 

16. A method for increasing the bandwidth of a 
circuit switched channel in a time division multiplexed 

10 network, said channel comprising a set of time slots 
within each recurring frame of a bitstream between a 
first and a second node of the network, said method 
comprising the seeps of: 

said first node allocating to said channel, in 
15 addition to said set of time slots, one or more additio- 
nal time slots within each frame of said bitstream; 

said first node providing, using a control channel 
on said bitstream, said second node with information 
requesting that said one or more additional time slot are 

2 0 to be part of said channel; 

said first node, while waiting for information 
confirming that said one or more additional time slots 
may be used for providing payload data, using only said 
set of time slots for transmitting payload data pertai- 
25 ning to said channel while providing said one or more 
additional time slots with information indicating that 
they are currently not used for transferring payload 
data; 

said second node, after having received said infor- 

3 0 mation requesting that said one or more additional time 

slot are to be part of said channel and having made any 
necessary arrangements for being able to handle payload 
data received in said one or more time slots, providing 
said first node, using a control channel established on a 
35 bitstream of the network, with confirmation information 

indicating that said second node is ready to start recei- 
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ving payload data from said one or more additional time 
slots; and 

said first node, having received said confirmation 
information, using said first set of time slots as well 
5 as said one or more additional time slots on said bit- 
stream for transmitting payload data pertaining to said 
channel . 



17. A method for changing the bandwidth of a circuit 

10 switched channel in a time division multiplexed network 
of the kind wherein data are transferred on bitstreams, 
each bitstream being divided into recurrent frames and 
each frame being divided into time slots, wherein an 
intermediate node provides mapping of time slots alloca- 

15 ted to said channel on a first bitstream and time slots 
allocated to said channel on a second bitstream, said 
method comprising the step of: 

performing, at said intermediate node, any reconfi- 
guring of time slot mapping with respect to the time 

2 0 slots forming said channel at said intermediate node, 
required as a result of the change of the amount or 
resources allocated to said channel, after the completion 
of any required reconfiguring of time slot mapping per- 
formed among the time slots forming said channel at a 

25 node handling said channel and being arranged downstream 
with respect to said intermediate node. 



18. A method as claimed in claim 17, wherein said 
reconfiguring of time slot mapping at said intermediate 

3 0 node is further preformed before the bandwidth change is 
acknowledged to an upstream node being the sender of or 
switching said channel . 

19. A method for increasing the bandwidth of an 

35 existing isochronous channel in a circuit switched time 

division multiplexed network of the kind wherein data are 
transferred on bitstreams, each bitstream being divided 
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into recurrent frames and each frame being divided into 
time slots, said isochronous channel comprising a set of 
time slots within each frame of a bitstream between a 
first node and a second node, said method comprising the 
5 steps of : 

allocating to said channel, in addition to said set 
of time slots, one or more additional time slots within 
each frame of said bitstream; 

using, during a period of time, only a subset of the 

10 time slots of the enlarged set of time slots formed by 

said a set of time slots and said one or more additional 
time slots for transmitting payload data pertaining to 
said channel, the number of time slots in said subset of 
time slots not exceeding the number of time slots in said 

15 a set of time slots, and providing, during said period of 
time, said bitstream with information indicating that the 
remaining time slots of said enlarged set of time slots 
are currently not used for transferring payload data; and 
using, after said period of time, said a set of time 

20 slots as well as said one or more additional time slots 
on said bitstream for transmitting payload data pertai- 
ning to said channel . 

20. A method as claimed in claim 19, wherein said 
25 step of using, during a period of time, only a subset of 

the time slots comprises: 

using, during said period of time, only said a set 
of time slots for transmitting payload data pertaining to 
said channel and providing, during said period of time, 
30 said bitstream with information indicating that said one 
or more additional time slots are currently not used for 
transferring payload data. 

21. A method as claimed in claim 19 or 20, wherein 
3 5 the end of said period of time is related to the recep- 
tion of information indicating that one or more nodes 
handling said channel are ready to receive payload data 
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pertaining to said channel from said one or more addi- 
tional time slots. 

22. A method as claimed in claim 19, 20 or 21, 

5 wherein said first node manages the allocation of said 

one or more additional time slots to said channel on said 
bitstream and provides said second node with information 
requesting that said one or more additional time slots 
are to be part of said channel . 

10 

23. A method as claimed in claim 22, wherein said 
second node, having received said information requesting 
that said one or more additional time slots are to be 
part of said channel and having made any necessary arran- 

15 gements for being able to handle payload data received in 
said one or more time slots, provides said first node 
with confirmation information indicating that said second 
node is ready to start receiving payload data from said 
one or more additional time slots. 

20 

24. A method as claimed in claim 23, wherein said 
period of time ends after the reception of said confirma- 
tion information at said first node. 

25 25. A method as claimed in any one of claims 19-24, 

wherein said channel further comprises another set of 
time slots on another bitstream between said second node 
and a third node, and wherein said method comprises the 
further steps of: 

3 0 allocating to said channel, in addition to said 

another set of time slots, one or more additional time 
slots within each frame of said another bitstream; and 

providing mapping between the time slots forming 
said channel on said a bitstream and the time slots 

35 forming said channel on said another bitstream, as well 
as, or thereby providing, mapping of said information 
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designating the time slots that are currently not used 
for transferring payload data. 

26. A method as claimed in claim 25, wherein said 
5 further steps are performed at said second node. 

27. A method as claimed in claim 26, wherein said 
second node, having allocated said one or more additional 
time slots, having established said mapping, and having 
made any other necessary arrangements for being able to 
handle payload data received in said one or more time 
slots, provides said first node with said confirmation 
information indicating that said second node is ready to 
start transferring payload data from said one or more 
additional time slots allocated to said channel on said a 
bitstream. 

28. A method as claimed in claim 27, wherein said 
feature of having made said arrangements for being able 
to handle payload data comprises notifying and receiving 
acknowledgement from said third node that said one or 
more additional time slots allocated to said channel on 
said another bitstream are now to be part of said 
channel . 

29. A method as claimed in claim 27 or 28, wherein 
said period of time ends after the reception of said 
confirmation information at said first node. 

30 3 0. A method as claimed in any one of claims 19-29, 

wherein re-mapping to be performed with respect to the 
time slots forming the channel at said second node, as a 
result of the change of the amount of resources allocated 
to said channel, is carried out after the completion of 

35 any re-mapping performed among the time slots forming the 
channel at a node handling said channel and being 
arranged downstream with respect to said second node. 
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31. A method for increasing the bandwidth of a 
multicasted circuit switched channel in a time division 
multiplexed network, said channel comprising a set of 

5 time slots within each recurring frame of a bitstream of 
said network, said method comprising the steps of: 

reserving, for said channel, one or more additional 
time slots within each recurring frame of said bitstream, 
including using, up to a point in time at which it has 

10 been determined that all nodes receiving or switching 

said mulitcasted channel from, or downstream with respect 
to, said bitstream has made the necessary arrangements to 
received payload data with respect to the increased band- 
width presented by said additional time slots, only said 

15 set of time slots for transmitting payload data pertai- 
ning to said channel while providing information indica- 
ting that said one or more additional time slots are 
currently not used for transferring payload data; and 
using, after said point in time, said set of time 

2 0 slots as well as said one or more additional time slots 
on said bitstream for transmitting payload data pertai- 
ning to said channel . 

32. A method as claimed in any one of the preceding 

2 5 claims, wherein said information indicating that a time 

slot is not used for transferring payload data is provi- 
ded by the step of marking said time slot as being idle. 

33. A method as claimed in claim 32, wherein said 

3 0 step of marking said time slot as being idle comprises 

transmitting idle time slot identifying data, such as an 
identifiable code word, for said time slot. 

34. A method as claimed in any one of the preceding 
3 5 claims, wherein said network is a Dynamic synchronous 

Transfer Mode (DTM) network. 



SUBSTITUTE SHEET (RULE 26) 



WO 00/16522 



*K ^ 8 9 

PCT/SE99/01573 



1/7 




101a 

F-^ F F 



(b) 



















< CH4 > 


< CH3 > 




CH2 


< CH1 > 















FIG. 2 



WO 00/16522 



PCT/SE99/01573 



2/7 



101 



6 5 4 3 2 1 102 



XL 



-X- 



111 



112 



113 



-x 



D 



100 



,114 



FIG. 3a 



103 ' 



* U ■ I I 

6 5 4 3 2 1 



101 



6 5 4 3 2 1 

CXEEMI 



102 



100 



111 



112 



113 



X- 



X- 



114 



FIG. 3b 



103 ' 



M1M 

6 5 4 3 2 1 



WO 00/16522 



PCT/SE99/01573 




WO 00/16522 



PCT/SE99/01573 



4/7 



1Q1 6 5 4 3 2 1 102 



-X 



111 



112 



113 



-X 



100 



114 



FIG. 3e 



103 ' 



* I MXM I i 

6 5 4 3 2 1 



1Q1 6 5 4 3 2 1 102 

\_ l M i i ■ 



111 



112 



113 



X 



100 



114 



FIG. 3f 



103 



I I I ■ I i 

6 5 4 3 2 1 



WO 00/16522 



PCT/SE99/01573 




WO 00/16522 



; 

PCT/SE99/01573 



6/7 




FIG. 4c 



WO 00/16522 



PCT/SE99/01573 




FIG. 5 



POWER OF ATTORNEY 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Application of: Lindgren et al. 

Application No.: TBA Group Art Unit: TB A 

Filed: March 8, 2001 Examiner: TBA 

For: METHODS FOR CHANGING THE Attorney Docket No. : 1 0806-003 

BANDWIDTH OF A CIRCUIT SWITCHED 

CHANNEL 



POWER OF ATTORNEY BY ASSIGNEE 
AND EXCLUSION OF INVENTORY UNDER 37 C.F.R. 3.71 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

The undersigned assignee of the entire interest in the above-identified subject 
application hereby appoints: S. Leslie Misrock (Reg. No. 18872), Berj A. Terzian (Reg. No. 
20060), David Weild, HI (Reg. No. 21094), Jonathan A. Marshall (Reg. No. 24614), Barry D. Rein 
(Reg. No. 2241 1), Stanton T. Lawrence, HI (Reg. No. 25736), Charles E. McKenney (Reg. No. 
22795), Philip T. Shannon (Reg. No. 24278), Francis E. Morris (Reg. No. 24615), Charles E. Miller 
(Reg. No. 24576), Gidon D. Stern (Reg. No. 27469), John J. Lauter, Jr. (Reg. No. 27814), Brian M. 
Poissant (Reg. No. 28462), Brian D. Coggio (Reg. No. 27624), Rory J. Radding (Reg. No. 28749), 
Stephen J. Harbulak (Reg. No. 29166), Donald J. Goodell (Reg. No. 19766), James N. Palik (Reg. 
No. 25510), Thomas E. Friebel (Reg. No. 29258), Laura A. Coruzzi (Reg. No. 30742), Jennifer 
Gordon (Reg. No. 30753), Geraldine F. Baldwin (Reg. No. 31232), Victor N. Balancia (Reg. No. 
31231), Samuel B. Abrams (Reg. No. 30605), Steven I. Wallach (Reg. No. 35402), Marcia H. 
Sundeen (Reg. No. 30893), Paul J. Zegger (Reg. No. 33821), Edmond R. Bannon (Reg. No. 321 10), 
Bruce J. Barker (Reg. No. 33291), Adriane M. Antler (Reg. No. 32605), Thomas G. Rowan (Reg. No. 
34419), James G. Markey (Reg. No. 31636), Thomas D. Kohler (Reg. No. 32797), Scott D. Stimpson 
(Reg. No. 33607), Gary S. Williams (Reg. No. 31066), Ann L. Gisolfi (Reg. No. 31956), Todd A. 



1 



NY2- 1176526.1 



POWER OF ATTORNEY 



Wagner (Reg. No. 35399), Scott B. Familant (Reg. No. 35514), Kelly D. Talcott (Reg. No. 39582), 
Francis D. Cerrito (Reg. No.38100), Anthony M. Insogna (Reg. No. 35203), Brian M. Rothery (Reg. 
No. 35340), Brian D. Siff (Reg. No. 35679), Alan Tenenbaum (Reg. No. 34939), Michael J. Lyons 
(Reg. No. 37,386), Garland T. Stephens (Reg. No. 37,242) and William J. Sipio (Reg. No. 
34,514), all of Pennie & Edmonds LLP, whose addresses are 1 155 Avenue of the Americas, New 
York, New York 10036, 1667 K Street N.W., Washington, DC 20006 and 3300 Hillview Avenue, 
Palo Alto, CA 94304, all of Pennie & Edmonds LLP (PTO Customer No. 20583), as its 
attorneys to prosecute this application and to transact all business in the United States Patent 
and Trademark Office connected therewith, said appointment to be to the exclusion of the 
inventors and their attorney(s) in accordance with the provisions of 37 C.F.R. 3.71, provided 
that, if any one of these attorneys ceases being affiliated with the law firm of Pennie & 
Edmonds LLP as partner, counsel, or employee, then the appointment of that attorney and all 
powers derived therefrom shall terminate on the date such attorney ceases being so affiliated. 



[ ] An assignment of the entire interest in the above-identified subject application 
was recorded on at reel/frame _/ . 

[ ] An assignment of the entire interest in the above-identified subject application 
is submitted herewith for recording. 

[ X ] A copy of an assignment of the entire interest in the above-identified subject 
application is submitted herewith. The assignment will be duly recorded. 

Please direct all correspondence for this application to customer no. 20583. 



ASSIGNEE: 
Signature: 
Typed Name: 
Position/Title: 
Address: 



P.O. Box 42093 



SE-126 14 Stockholm. Sweden 
Hay 6~ ZOO/ 



-2- 



NY2- 1176526.1 



JOINT 



ASSIGNMENT 

WHEREAS, WE, Per Lindgren, Christer Bohm, Lukas Holm, Magnus Danielson, Anders Bostrom, ASSIGNORS, 
citizens of the Sweden, residing at Maria Prastgardsgata 12, SE-1 18 52 Stockholm, Sweden; Skurusundsvagen 40, SE-131 
46 Nacka, Sweden; St. Paulsgatan 28 A, SE-1 18 48 Stockholm, Sweden; Kyrkvagen 3A, SE-182 74 Stocksund, Sweden; and 
Master Simonsvag 14, SE-170 66 Solna, Sweden, respectively, are the inventors of the invention in for which we have 
executed an application for a Patent of the United States 



o which is executed on □ even date herewith or a 

a which is identified by Pennie & Edmonds llp docket no. 1 0806-003 
s which was filed on March 8, 2001 , Application No. TBA. 

and WHEREAS, Net Insight AB, ASSIGNEE is desirous of obtaining our entire right, title and interest in, to and under the 
said invention and the said application: 

NOW, THEREFORE, in consideration of the sum of One Dollar ($1.00) to us in hand paid, and other good and 
valuable consideration, the receipt of which is hereby acknowledged, we, the said ASSIGNORS, have sold, assigned, 
transferred and set over, and by these presents do hereby sell, assign, transfer and set over, unto the said ASSIGNEE, its 
successors, legal representatives and assigns, our entire right, title and interest in, to and under the said invention, and the said 
^ United States application and all divisions, renewals and continuations thereof, and all Patents of the United States which may 
j be granted thereon and all reissues and extensions thereof; and all applications for industrial property protection, including, 
js without limitation, all applications for patents, utility models, and designs which may hereafter be filed for said invention in 
^ any country or countries foreign to the United States, together with the right to file such applications and the right to claim for 
'"' the same the priority rights derived from said United States application under the Patent Laws of the United States, the 
International Convention for the Protection of Industrial Property, or any other international agreement or the domestic laws 
of the country in which any such application is filed, as may be applicable; and all forms of industrial property protection, 
including, without limitation, patents, utility models, inventors' certificates and designs which maybe granted for said invention 
in any country or countries foreign to the United States and all extensions, renewals and reissues thereof; 

AND WE HEREBY authorize and request the Commissioner of Patents and Trademarks of the United States, and 
: any Official of any country or countries foreign to the United States, whose duty it is to issue patents or other evidence or forms 
s of industrial property protection on applications as aforesaid, to issue the same to the said ASSIGNEE, its successors, legal 
? representatives and assigns, in accordance with the terms of this instrument. 

r | AND WE HEREBY covenant and agree that we have full right to convey the entire interest herein assigned, and that 

j we have not executed, and will not execute, any agreement in conflict herewith. 

AND WE HEREBY further covenant and agree that we will communicate to the said ASSIGNEE, its successors, 
legal representatives and assigns, any facts known to us respecting said invention, and testify in any legal proceeding, sign all 
lawful papers, execute all divisional, continuing, reissue and foreign applications, make all rightful oaths, and generally do 
everything possible to aid the said ASSIGNEE, its successors, legal representatives and assigns, to obtain and enforce proper 
protection for said invention in all countries. 

IN TESTIMONY WHEREOF, We hereunto set our hands and seals the day and year set opposite our respective 
signatures. ' 



,200 

O Per Lindgren 




On this 0 day of March, 200 1 , before me, a witness, personally appeared Per Lindgren, to me known and known 
to me to be the person of thafname, who signed the foregoing instrument, and he acknowledged the same to be his free act 
and deed. 




(Signature) 

On this JZ day of Mafch, 200 1 , before me, a witness, personally appeared Christer Bohm, to me known and known 
■> be the person of that name, who signed the foregoing instrument, and he acknowledged the same to be his free act 



NY2 - 1 176546. 1 



■4 




Lukas Holm 



(Signature) 



On this day of-Marcb, 2001 , before me, a witness, personally appeared Lukas Holm, to me known and known 
to me to be the person of that name, who signed the foregoing instrument, and he acknowledged the same to be his free act 
and deed. 




Magnus Danjj^fson (Signature) 



On this oZ day of Msrrch, 2001, before me, a witness, personally appeared Magnus 
known to me to be the person of that name, who signed the foregoing i nstrum ent, and he acknow 
act and deed. 



Danielson, to me known and 
acknowledged the same to be his free 




Anders Bostrom 



(Signature) 



On this day of March, 200 1 , before me, a witness, personally appeared Anders Bostrom, to me known 

CJ and known to me to be the person of that name, who signed the foregoing instrument, and he acknowledged the same to be 
fil his free act and deed. 



NY2- 1176546.1 



PENNIE & EDMONDS llp DOCKET NO. 1 0806-003 



DECLARATION FOR NON-PROVISIONAL PATENT APPLICATION* 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below at 201 et seq. beneath my name. 

I believe I am the original, first and sole inventor if only one name is listed at 201 below, or an original, first and joint inventor if plural names 
are listed at 201 et seq. below, of the subject matter which is claimed and for which a patent is sought on the invention entitled 

METHODS FOR CHANGING THE BANDWIDTH OF A CIRCUIT SWITCHED CHANNEL 

and for which a patent application: 

a is attached hereto and includes amendment(s) filed on df applicable) 

□ was filed in the United States on as Application No. (for declaration not accompanying applicant 

with amendment(s) filed on (,f applicable) 

p. was filed as PCT international Application No. PCT/SE99/0 1 573 on September 9, 1 999 and was amended under PCT Article 1 9 on (,j applicable) 

I hereby state that I have reviewed and understand the contents of the above identified application, including the claims, as amended by any 
amendment referred to above. 

Isstknowledge the duty to disclose information known t< 
9156 



o be material to patentability as defined in Title 37, Code of Federal Regulatio 
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